In Sjogren's syndrome, which is characterized by chronic inflammation of the lacrimal and salivary glands (Sjogren, 1933) , there is commonly dryness of the lips and the oral mucosa with the secretion of thick, ropy saliva. The symptoms may be sufficiently severe to interfere with mastication and produce angular cheilitis and atrophy of the oral mucosa. An increase in the incidence of dental caries following the development of xerostomia due to Sjogren's syndrome has been reported by Bloch, Buchanan, Wahl, and Bunim (1965) .
It is generally accepted that the composition of the commensal oral flora is controlled by complex interactions among the oral microorganisms themselves (Bjornesjo, 1950) , the host tissues, and the mechanical washing action and antimicrobial activity of saliva (Bibby, Hine, and Clough, 1938; Van Kesteren, Bibby, and Berry, 1942; Kerr and Wedderburn, 1958; MacFarlane and Mason, 1972) . If one of these factors is greatly altered, for example, virtual cessation of salivary secretion, changes might be expected to occur in the oral flora. This study was carried out to discover whether a difference existed in the oral flora of patients with xerostomia due to Sj6gren's syndrome compared with normal healthy controls.
Patients and Methods
The study comprised 20 patients, 10 diagnosed cases of Sjogren's syndrome and 10 healthy controls.
The test and control groups were matched for age, sex, denture, and dental status; the results are shown in table II. The diagnosis of Sjogren's syndrome was based on the criteria described by Bloch et al (1965) . Both patients and controls were questioned regarding a history of xerostomia and of the associated sympReceived for publication 5 March 1974. toms of Sjogren's syndrome. None of the control patients had symptomatic or clinical dry mouth and parotid salivary flow studies were carried out only on the 10 patients with Sjogren's syndrome. The flow studies were performed by the use of a modified Carlson-Crittenden cup, with an outer chamber of diameter 20 mm and an inner chamber of diameter 10 mm (Carlson and Crittenden, 1910; Mason, Harden, and 'Alexander, 1 966) . Parotid saliva was collected from each patient after stimulation with 10% citric acid. The flow rate results were assessed as normal or abnormal after comparing with the normal range as defined by Chisholm (1970) and Whaley, Williamson, Chisholm, Webb, Mason, and Buchanan (1973) . None of the patients or controls gave a recent history of taking antimicrobial agents. The criteria for a diagnosis of candidosis were clinical evidence of oral inflammation, together with smears from the inflamed area showing yeasts in the hyphal form, and a swab yielding a moderate or heavy growth of a candida species.
Microbiology
Four separate areas of the mouth were sampled for the microbiological investigation; the fitting surface of the upper denture or palate, the dorsum of the tongue, the right tonsillar area, and the buccal mucosa in the region of the right parotid duct orifice.Eachareawas sampled by means of a firmlytaken cotton wool swab. The swab was immediately immersed in 1 ml of sterile deionized water, thoroughly agitated, and squeezed to transfer the sampled material to the fluid. All the swabs were taken by one operator and before salivary flow studies were carried out. Within 15 minutes of the time of sampling 0-05 ml of each sample was inoculated evenly onto the following culture plates: blood agar, Sabouraud's, MacConkey's, and salt agar plate. All Changes in the oral flora in Sjigren's syndrome cultures were incubated aerobically at 37°C for two days. The plates were examined and the numbers of yeasts (Sabouraud's agar), staphylococci (salt agar), and coliforms (MacConkey's agar) noted. Sample colonies from each of the plates were removed, and identified bythefollowing criteria: yeasts by means of germ tube production and sugar fermentation reactions; Staphylococcus aureus by coagulase production; and coliform organisms by the techniques used by Cowan and Steel (1965) None of the control patients had any coliform bacilli present. The total mouth scores for the 10 control patients was Candida albicans 10, Staphylococcus aureus 9, and coliform bacilli 0. The difference in the numbers of yeasts and Staphylococcus aureus between the two groups was significant at the 0-001 level using the Mann Whitney U test. The yeasts isolated from both the Sjogren's and the control groups were identified as Candida albicans. Two of the coliform bacilli were identified as Escherichia coli and one as Enterobacter liquifaciens.
Discussion
The results of this preliminary study show that with regard to yeasts, Staphylococcus aureus, and perhaps coliform bacilli, there are distinct differences in the oral flora of patients with Sjogren's syndrome compared with that of normal healthy controls.
The precise reason for the increase in the incidence and number of these microorganisms is not clear.
Some strains of Escherichia coli are inhibited by the salivary thiocyanate peroxidase antilactobacillus system (Klebanoff, Clem, and Luebke, 1966) . Many strains of Staphylococcus aureus are inhibited by saliva (Bibby et al, 1938) but the nature of the inhibitory factor is not known. In contrast to E. coli and Staphylococcus aureus, saliva from normal healthy adults appears to have no inhibitory effect on yeasts. Lehner (1965) has shown that patients with candidosis secrete antibodies against the yeast in their saliva. The loss of these inhibitory factors, together with the malfunction of the mechanical washing action of saliva, may partially explain our findings. Llory, Dammron, and Frank (1971) reported changes in the salivary and dental plaque microbial flora of patients whose salivary glands had been irradiated in the treatment of cervico-facial carcinoma. The numbers of cariogenic lactic bacteria (streptococci and lactobacilli) were increased but no quantitative increase in Staphylococcus aureus or coliform bacilli was noted. Yeasts were not mentioned at any stage of their investigations, which contrast with the present study where all the patients with xerostomia had yeasts present in the oral flora.
In relation to the number of yeasts present in the Sjogren's group, it is interesting to note that Young, Resca, and Sullivan (1951) (Frank, Herdly, and Philippe, 1965) . Similar pH values for patients with severe Sj6gren's syndrome are not available. However, preliminary studies carried out on four patients suggest that the salivary pH of patients with Sjogren's syndrome, all of whom had very low flow rates, was 4 5-5-5. These findings are not surprising since salivary pH varies directly with flow rate (Jenkins 1960) . If these findings are substantiated low salivary pH may explain the increase in the number ofyeasts in patients with Sjogren's syndrome, although the low pH may be due to the large number of yeasts present in the mouth.
None of the Sjogren's group had active yeast infections at the time of the microbiological investigation. However, an examination of the case histories of the Sj6gren's group, both before and after the microbiological tests, revealed that five had candidosis on one occasion and two patients had candidosis on more than one occasion. The clinical implication of these findings is that we should not accept the inflamed dry mucosa sometimes seen in Sjogren's syndrome as inevitable due to decreased salivary flow rate; from our results it is just as likely that the inflammation is due to, or associated with, active Candida infection. Thus patients with xerostomia due to Sj6gren's syndrome should be kept under regular clinical and microbiological surveillance for recurrence of candidosis.
